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Abstract- In spite of their diverse applications,
realistic rendering of light scattering In participating
media is still very challenging due to the complexity of
the variety radiative transport processes. In this study,
we address several types of light models that play
important role in realistic images synthesis and
determine the advantages and shortcomings of each of
them. Our study focus is on the interaction between the
light models with particles in the air such as dust, fog,
mist, haze, smoke, etc. We seek to provide information
to help the reader to select the optimal and suitable
light model with numerous of applications in computer
graphics.
Keywords - Photorealistic Rendering; Lighting; Light
Scattering; Light Properties; Caustics Rendering;
1. INTRODUCTION
There are a lot of factors that influence realism
rendered scenes in computer graphics, one of more
important is scattering of the light. Assuming
interaction light with participating media according
to radiative translate equation. Additional types of
light in computer graphics ambient light , diffusive
light that cast unfocused light in all directions.
Directional lights that cast parallel beams of light in
one direction, target spotlights that cast a focused
beams oflight towards target and the free spotlights
that cast a focused beam of light in a direction.
Diffusive lights and spotlights can be attenuated, but
there is no attenuation for ambient of directional
lights. The light intensity diminishes linearly
between the start range and end range such that it is
zero at the end range [I].
Previous research of photo-realistic image
synthesis techniques on special media effects
rendering has demonstrated that the computational
effort required to produce the images excludes
interactive nature of the stochastic rendering systems.
However, the application of advanced parallel
processing methods should allow the interactive
visualization of volumetric models under various
conditions and thus further more understanding of
lighting requirements.
Local illumination refers to direct interaction
between one light source and one object surface .
Global illumination refers to the interaction of light
between all surfaces in a scene. Depending on the
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spectrum perceptible by the human visual system,
our eyes respond to the Hue (or color of the light).
Brightness (Lum inace) of the light which
corresponds to the total light energy, and the
Saturation (or purity ) of the light which describes
how close a light appears to be a pure spectral color
(ex. Pastel and pale colors) . Chromate, a term
describes the characteristic of the hue and saturation
of an object [2].
Interested with the planetary atmospheres, [3]
was opener to present the rendering of participating
media. For a widely far distant light source and
observer, it is better to use an analytical model for
the single-scattering in isotropic and optically thin
media. After that techniques have considered
illumination from directional light [4], [5] and single
point light sources to simplify assumptions such as
single scattering [6].
In this paper, we present various categories of
light sources such as omnidirectional point light
sources, spotlight sources, directional light sources
and area light sources to explain each type. We
discuss characterizes, advantages and disadvantages
when interaction of this light models to enable the
researchers to choose the optimal light source that
meets the requirements of various applications in
computer graphics.
II. SINGLE SCATTERING IN PARTICIPATING
MEDIA
Chandrasekhar introduced the radiati ve transport
equation [7]. This equation describes the propagation
of light in participating media. We define the tiny
particles that scatter and absorb light in the 3D
coordinate system as Participating media. It is the
combined effect of these particles that provides the
participating media with its overall scattering
properties.
The single scattering describes only scattered
radiation event once along its path from a surface to
the viewer [8]. According to nature of single light
scattering that dominate visual effect is assumed that
all light scattering occurred at surfaces, this means
radiance which leaving a surface preserves the
energy unchanged until it strikes another surface. In
real life, this assumption doesn't work because



